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Pediocin la mot bacteriocin c6 kich thudc 4.6 kDa, thé hién
hoat tinh khang khuan manh trén Listeria monocytogenes va nhiéu

ching Gram dwong khac. Nham thu nhan pediocin véi hiéu qua va
d6 tinh sach cao cho muc tiéu tng dung trong bao quan thuc pham,
trong nghién ciu nay chdng t6i tién hanh biéu hién pediocin tai to
hop tir nAm men Pichia pastoris X33::ped; tinh ché va thir tng dung
pediocin dé bao quan tdm. Két qua thuc nghiém cho thay 1% 1a nong

d6 methanol cam tng chung P. pastoris X33::ped biéu hién pediocin
t6t nhat. Pediocin tai to hop da dwoc biéu hién thanh cong tir P.
pastoris X33::ped sau 72 gio nudi cy trén moi trudng BSM véi don
vi hoat tinh cua dich nudi cay Ia 6,400 AU/mL. Quy trinh tinh ché

pediocin trén cot SP-FF duoc thiét ap thanh cong véi toc do nap
mau 155.9 cm/h. Pediocin thu nhan dugc c6 do tinh sach 1a 91.7%,
lwong pediocin thu nhan duoc tir 1L dich nudi cdy dat 11.0mg.
Pediocin tai to hop thu duoc cd kha ning bao quan tém & 4°C trong
07 ngay. Céc két qua cua nghién ctru nay 1a nén tang khoa hoc khang
dinh tiém ning san xuat pediocin tai to hop tir nAm men P. pastoris
Tir khéa: X33::ped va tng dung trong bao quan thuc pham.

bacteriocin; Listeria ABSTRACT

Pediocin (Ped) is a 4.6kDa bacteriocin effective against

Listeria monocytogenes and several Gram-positive bacteria. To
produce purified Ped with high yield and apply it to food
preservation, this study expresses and purifies recombinant Ped
(rPed) from Pichia pastoris X33::ped, and preliminary applies it in
shrimp preservation. The results showed that methanol 1% is optimal
for inducing the expression of rPed from P. pastoris X33::ped,
achieving 6,400 AU/ml of rPed after 72 hours of yeast culture on a
BSM medium. The rPed purification process was successfully
established with a sample loading rate of 155.9 cm/h. This process

1; Pichia pastoris X33 pastoris X33::ped and applying it in food preservation.

yielded rPed with 91.7% purity and 11.0 mg per liter of culture. This
rPed could preserve shrimp at 4°C for 07 days. Therefore, these
results demonstrate the potential of producing rPed from Pichia
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1. Giéi thiéu

Pediocin 1a mét bacteriocin thudc phan 16p IIa, kich thudc nho va bén nhiét, dugc phan 1ap
lan dau tién tir vi khudn Gram duong Pediococcus acidilactici H. Nhu cac peptide khang khuan
I6p Na khac, pediocin bén véi nhiét va pH. Hoat tinh khang khuan cua pediocin khong bi anh
huong khi xt 1i vai nhiét d¢ 80°C trong 60 phat va 100°C trong 10 phat (Henderson, Chopko, &
van Wassenaar, 1992). Pic trung 16n nhat pediocin PA-1 1a phd khang khuan rong ddi véi vi
khuan Gram duong, trong d6 c6 Listeria monocytogenes- mét vi khuan gay bénh va kho kiém soét
trong thyc pham. Phy nir mang thai, tré em, nguoi gia hodc nhitng ca nhan c¢é hé mién dich yéu la
nhitg d6i trong dé nhidém Listeria, trudng hop nghiém trong, c6 thé dan dén nhidm tring mau,
viém mang ndo va tham chi tir vong. Bén canh Listeria, pediocin ciing c6 phé khang rong trén
nhiéu chang vi sinh vat khac, chii yéu 1a Gram duong nhu Pediococci, Lactobacilli, Leuconostoc,
Brochothrix, Propionibacteria, Bacilli, Enterococci, Staphylococci, Listeria clostridia, Listeria
innocua (L6pez-Cuellar, Rodriguez-Herndndez, & Chavarria-Hernandez, 2016; Pucci,
Vedamuthu, Kunka, & Vandenbergh, 1988).

Kha niang khang nhiéu vi khuan Gram dwong, dic biét 1a khang manh L. monocytogenes
cho thay tiém nang ting dung cua pediocin PA-1 trong bao quan thyc pham. Pediocin da dugc san
xuat thuong mai dudi tén goi 1a “ALTA 2341” va duoc sir dung & Hoa Ky va cac nuéc chau Au
nhu mot chat bao quan dic biét trong cac san pham thit dé Gc ché sy phat trién cua L.
monocytogenes (Lopez-Cuellar & ctg., 2016; Niamah, 2018). Pediocin dugc bd sung trong qué
trinh ché bién c6 thé 1am giam kha nang nhiém vi khuan gay bénh & san pham cudi. Pediocin san
Xuat tir Pediococcus pentosaceus duoc bé sung vao 16p mang bao va diung nhu phuong phap thay
thé céc phuong phap truyén théng dé bao quan trai cay (Narsaiah & ctg., 2015). Tuong tw, nghién
ctru cua Yousef va cong su nam 1991 cho thay ca vi khuan Pediococus acidilactici PA1.0 va
pediocin sau khi dugc thu nhan va tinh sach déu c6 kha ning lam giam dang ké mat do cua 03
chung Listeria & xtc xich (Yousef, Luchansky, Degnan, & Doyle, 1991). Két qua nghién ctu
twong tu cling cho thdy pediocin ¢ néng d6 1,350 AU/mL lam giam mat d6 L. monocytogenes
ScottA, L. monocytogenes Ohio2 va L. ivanovii ATCC 19119 (Schlyter, Glass, Loeffelholz,
Degnan, & Luchansky, 1993). Bén canh bao quan thit va cac san pham lam tir thit, pediocin con
duoc sir dung trong bao quan sira va cac san pham lién quan.

Ngoai kha niang (g dung trong bao quan thuc pham, pediocin con dugc danh gia c6 tiém
nang 16n trong viéc tiéu diét té bao ung thu. Nghién ctu trén dong té bao ung thu phoi A-549 va
cac dong té bao ung thu biéu mé dai trang cho thay té bao ung thu chét khi tiép xdc voi pediocin
& nong do thap. Pediocin K2a2-3 (Chakrabarty & Fialho, 2019), duoc phan lap tir Pediococcus
acidilactici K2a2-3 cho thay kha ning gy doc dbi véi té bao ung thu biéu mé dai trang HT29 va
té bao ung thu ¢6 tr cung Hela (Villarante & ctg., 2011).

Mong muén tao ra pediocin c6 hoat tinh khang khuan manh, d6 tinh sach cao, gia ca canh
tranh da thuc day cac nghién cau san xuét pediocin trén cac hé thong té bao cha khac nhau. Nam
2005, Moon, Pyun, va Kim lan dau tién phan lap P.acidilactici K10 tir kim chi, sau d6 da biéu hién
thanh cong pediocin PA-1 tai t6 hop ¢ gin dudi His-tag ¢ hé thong E.coli (Moon & ctg., 2005).
Schoeman va cong su di nghién ctiu tinh kha thi cua viéc kiém soét vi khuan gay hu hong, trong
qua trinh 18n men dwa vao nam men, bang cach biéu hién pediocin PA-1 trén hé théng
Saccharomyces cerevisiae (Schoeman, Vivier, du Toit, Dicks, & Pretorius, 1999). Két qua nghién
ctu cho thay, pediocin dugc thu nhan ding véi kich thudc ty nhién, ¢ kha ning khang lai chung
L. monocytogenes B73, tuy nhién ndng do biéu hién kha thap. Nam 2005, Beaulieu va cong su da
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biéu hién va tinh sach pediocin PA-1 ¢ hé théng nim men P. pastoris. Tuy nhién, pediocin PA-1
tai to hop thu dugc khéng cé hoat tinh sinh hoc, pediocin thu nhan c6 kich thudc khong ding vai
kich thudc tu nhién (Beaulieu & ctg., 2005). Trong nghién ctru trude day, nhém nghién ctiru ching
t6i da phat trién thanh cdng dong ndm men P. pastoris tai to hop (P. pastoris X33::ped) c6 kha
ning biéu hién pediocin c6 hoat tinh khang L. monocytogenes. Phét trién thanh céng dong nim
men P. pastoris X33::ped biéu hién pediocin c6 hoat tinh 1a két nghién ctru dau tién duoc ghi nhan
trén thé gioi va két qua nay da duoc chung toi dang ky bao ho sang ché tai Hoa Ky (Dang, Nguyen,
Nguyen, Tran, & Nguyen, 2021). Do viy, dé kiém tra tiém ning ¢ng dung pediocin tai té hop tir
P. pastoris, trong nghién ctru nay, chung t6i hudng dén viéc thu nhan, tinh ché va thir tng dung
pediocin t&i t6 hop c6 hoat tinh tir nAm men P. pastoris X33::ped.

2. Phwong phap nghién ciru
2.1. Moi trwong va chiing vi sinh vt

MBoi truong Basalt Salt Medium (BSM) ¢6 bé sung 1% glycerol hoic 1% methanol [14]
dugc sir dung trong biéu hién pediocin tir nAm men. Moéi trudng Tryptone Soya Broth (TSB) va
Tryptone Soya Agar (TSA) ding trong nudi cay L. monocytogenes. Chiing nam men P. pastoris
X33 ¢6 kha ning biéu hién pediocin (P. pastoris X33::ped) duoc cung cap bai phong thi nghiém
Cong nghé sinh hoc Phan T, trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Québc gia Thanh phé
Ho Chi Minh ding dé biéu hién pediocin tai to hop. Theo d6, gene mi hoa cho peptide pediocin
dudi su diéu hoa ciia promoter AOX1 dugc sat nhap vao bo gene cua té bao nim men P. pastoris
X33. Chung chi thi L. monocytogenes ATCC 13932 duoc dung dé thir hoat tinh khang khuan.

2.2. Khdo sdt néng dg methanol cam veng biéu hi¢n pediocin tiv P. pastoris X33::ped

O nam men P. pastoris, khi gene ma hoa cho protein tai to hop duoc biéu hién dudi sy diéu
khién cua promoter AOX1, methanol 1a mot trong nhitng yéu t quan trong quyét dinh su biéu
hién caa protein nay. Trong nghién ciu nay, nim men P. pastoris duoc biéu hién trong cac moi
truong cam tng boi methanol vai cac nong do cudi 0.5%; 1%; 1.5%; 2% dé xac dinh nong do
methanol t6i wu nhat cho viéc biéu hién protein caa nam men.

Khuan lac nAm men P. pastoris dugc hoat hoa trong 6ng nghiém chira 5ml mdi truong
Yeast extract Peptone Dextrose (YPD) b sung zeocin (ndng d6 cudi 1a 100 mg/ml), lic ¢ 30°C,
250rpm trong 16 - 18 gid sau d6 ciy chuyén qua dng nghiém chira 5mL méi truong BSM glycerol
1% dé tang sinh khdi. Sau khoang 16 - 20 gio, nAm men trong BSM glycerol duoc cay chuyén qua
binh chtra 100mL méi trudng BSM methanol véi ndng dé methanol xac dinh (tiy thi nghiém) sao
cho ODeoonm khoi diém xap xi 1.0. Sau mdi 24 gid thu ImL dich nudi cdy, do ODesoonm va xac dinh
hoat tinh khang khuén, don vi hoat tinh khang khuan cuaa dich nuéi ciy; dong thai bd sung truc
tiép 1mL methanol ¢ ndng do xac dinh (tuy thudc thi nghiém) vao mai truong nudi cdy dé dam
bao ndng do cudi ciia methanol trong moi truong 1a ndng &6 methanol khao sat. Thu toan bo mau
& 72 hoac 96 gio. Anh huong cua nong d6 methanol dén su biéu hién pediocin cua P. pastoris
dugc danh gia thong qua sy ting trudng caa nam men thé hién & dudng cong ting trudng va hoat
tinh cua pediocin thé hién qua kha nang khang khuan trén chang vi khuan chi thi.

2.3. Ddnh gid hogt tinh khang khudn ciia pediocin tdi t6 hop

Hoat tinh khang khuan cua pediocin tai t6 hop duoc déanh gia bang phuong phap khuéch
tan dia thach, tham khao tir cong b truée d6 (Schoeman & ctg., 1999), véi mot sé thay doi nhu

sau: Hoat héa ching vi khuan L. monocytogenes ATCC 13932 trong 5mL méi trudng TSB, nudi
cay lac trong 16 gio, cdy chuyén vai ty 1& 1/10 (v/v) sang mdi trudong TSB trong 01 - 02 gid, do
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mat do quang & budc song 600nm va pha lodng vé khoang ODggo = 0.1 - 0.2. Chuén bi cac dia
TSA 2% agar. Chuan bi méi trudng TSA 1% agar dang long, dé ngudi dén khoang nhiét do 40 -
45°C va thém vi khuan véi ty 16 TSA-1%: Vi khuan = 50:1, 6 mot 16p 5mL 1én cic dia TSA 2%.
Doi dia dong lai va duc cac 16 thach véi duong kinh 0.8cm.

Pon vi hoat tinh di véi L. monocytogenes cua pediocin tai t hop duoc xac dinh dua trén bac
pha lodng 16n nhat ma tai d6 hiéu s6 duong kinh khang khuan trir duong kinh 13 thach van 16n hon hoic
bang 2mm (Moon & ctg., 2005). Pediocin tai to hop duoc pha lodng bac 2 bang dung dich dém B, b
sung vao 15 thach. U dia & 37°C, qua dém; do duong kinh vong khang khuan & cac bac pha lodng; xac
dinh bac pha long 16n nhét con cho hoat tinh khang khuan véi hiéu sé duong kinh khang khuan > 2mm.
Pon vi hoat tinh khang khuan dugc x4c dinh theo theo Moon va cong su (2005) bang c4c cong thic sau:

CA = 2"%1000 (1)
v
sA =24 ()
Cped

Trong d6, GA la hoat tinh khang khuan chung (AU/mL), SA 12 hoat tinh khang khuan riéng
(AU/mg), n 1 hé s6 pha lodng, V la thé tich dich thir hoat tinh (50uL), Cped 1a Ndng d6 pediocin
(mg/mL). M&i két qua thir hoat tinh duoc Iap lai 03 lan, xtr ly thong ké va thé hién két qua dudi
dang mean £ SEM.

2.4. Phwong phdp tinh ché pediocin bing sic ky trao doi cation

Dich méi truong sau khi thu nhan sé dugc pha lodng bac 2 vai éém A (CH3COONa 25mM
pH 4) va chinh vé pH 4. Cot sic ky trao doi cation SP FF 1mL (GE Healthcare Life Sciences) duoc
can bang véi dém A sau d6 tién hanh nap mau vai tbe d6 1 mL/phat. Sau khi toan b mau da dugc
nap, tién hanh rira cot voi 100% dém A nham loai bo cac protein tap bam trén cot, sau do protein
muc ti€u duoc dung giai ¢ 60% dém B (CH3COONa 25mM pH 4, NaCl 1M). Céc phan doan sau
tinh ché duoc tién hanh dién di Tricine - SDS-PAGE, nhuém bac va thtr hoat tinh bang phuong
phap khuéch tan 15 thach.

Hinh 1. Quy trinh tinh ché va danh gia pediocin tai to hop

Nap mdu (F) —| The hoat tinh
155,9 cm/h khéng khudn | GA (AU/mL)
Conductivity
rthShM | Chusn bi <20,2 mS/cm ' - Trn;ffr::grisf;z;isf Py (%)
© fno mau tinh ché Tinh ché | Rira (W) Banh gia prm be
1% — - 1559cm/h |7 ]
pH4 Pha lodng BCA kit | P (ug/mL)
Thu & 72 mau 2 lan x
io véi buffer A Lugng mau nap —
8! 1,2 mg Dung giai (E) Y
155,9 cm/h Mieq (18), Teq (Mg), SA (Au/mg)

2.5. Khdo sdt anh hwéng toc dp dong chdy dén hiéu qud tinh ché pediocin bang cot

Hitrap SP-FF 1mL

Dich nudi cay nam men dugc pha lodng véi hé dém A dé dat do dan dién trong khoang 20
- 35 mS/cm cho qué trinh bAm cot va nap mau & céc téc do dong thé tich lan luot 1a 1 mL/phat, 2
mL/phit, 3 mL/phut va 4 mL/phat twong Gng véi cac tée d6 dong tuyén tinh 1a 155.9 cm/h; 311.9
cm/h; 467.7 cm/h va 623.9 cm/h. Tinh luong protein tong da nap lén cot. Rira va dung giai mau &
60% B vai toc do 1 mL/pht (155.9 cm/h). San pham protein sau tinh ché duoc thir hoat tinh trén
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chung vi khuan chi thi dé tinh d6 thu hdi, do ndng do bang bo kit phan tich protein BCA (Thermo
Fisher Scientific) va dién di Tricine-SDS-PAGE, nhuém bac. Quy trinh dugc lap lai 03 lan.

Pé xé4c dinh téc d6 dong chay, cong thirc chuyén tir dong chay tuyén tinh sang dong chay
thé tich da duoc tham khao theo huéng dian nha san xuét cot sic ky trao di cation SP FF 1mL
(GE Healthcare Life Sciences) nhu sau:

F =6Y—0>< mr? 3)

Trong d6, F 1a tbc d6 dong thé tich (mL/phut), Y 1a téc d6 dong chay tuyén tinh (cm/h), r
la ban kinh trong cot (cm).

Dua trén nong do va do tinh sach pediocin sau tinh ché, chung t6i da xac dinh hiéu qua thu
nhan pediocin theo cbng thac sau:

Mpea = P X Ppeg XV 4)
1000
Tped = Mpeq X 15 (5)

Trong d6, Mped 12 lwong pediocin thu nhan tir 15mL dich nudi cay (mg), Tped 12 tong lugng
pediocin thu nhan tir 1L dich nudi cdy (mg), P la ndng do protein tong (ug/mL), Pped 13 do tinh
sach pediocin (%), duoc phan tich thong qua gel tricine SDS-PAGE bang phan mém gel anazaler,
V 14 thé tich dich chtra pedicin thu dugc sau khi tinh ché (mL).

2.6. Thir nghiém vrng dung pediocin trong bdo qudn tom

T6m dugc mua tai siéu thi COOP Food, duoc lya chon theo tiéu chuan tom dong lanh xuat
khau loai 01 (TCVN 5835 - 1994 vé tom thit dong lanh IQF xuat khau (Vién Tiéu chuan chat lugng
Viét Nam, 1994)). Than tdm nguyén ven khéng dm triing, sach rugt. Vo cang tu nhién (cho phép
khong qua 5% s6 tdm c6 vét va trén vo, vét v khong qua 1/3 chu vi dot). Mau ty nhién caa tom
twoi, sang bong, khong co6 ddm den. Mui dic trung ctia tom tuoi, thit dan hoi, sau khi ludc thit tom
san, chac, vi ngot, mui thom, nudc lude trong.

Chuan bi 500g t6m twoi, 71 - 90 con/kg, rira sach, kiém tra tong sb vi sinh vat hiéu khi
(ngay 0). Tién hanh nhing 1/3 sé tdm vao dung dich chira pediocin 6,400 AU/mL sao cho ngap
toan bo trong 01 phat, ¢ nhiét @6 phong (25°C). V6t tom ra, dat 02 con tdm (22 - 24g) vao tung
thi zip riéng biét. Tién hanh song song véi mau déi chitng 01 (khdng ngam tém trong dung dich
pediocin hay dung dich ¢ém B) va mau déi chang 02 (ngdm tdm véi dém B - CH3COONa 25mM
pH 4, NaCl 1M). Bao quan tém & 4°C trong 01 tuan, ci sau mdi 01 ngay lay 10g tdm trong 01 tdi
zip dé tién hanh kiém tra tong sb vi sinh vat hiéu khi (phan tém con lai trong tdi zip bo di).

Quy trinh kiém dinh tong vi sinh vat hiéu khi duoc tién hanh nhu sau: ldy 10g mau tém bo
vao tli dap mau, thém dung dich pha loang cho du 100mL; hit 1ImL pha lodng bac 10 d¢én 10, Six
dung 1mL dich huyén phu cia d6 pha lodng 10° va 10 nho vao petrifilm (3M™ PETRIFILM™
6406), mdi do pha loang 2 dia. Ghi chu va u dia & 30°C trong 72 gid. Tong so vi sinh vat hiéu khi C
(CFU/g) duoc xac dinh theo tiéu chuan TCVN 9977:2013 (Vién Tiéu chuan chit luong Viét Nam,
2013) va tinh biang céng thirc sau:

C = Nx100
(n1X1073+ nyx10~4)x10

(6)

Trong d6, C 1 téng sé vi sinh vat hiéu khi (CFU/g), N 1a tong sb khuan lac dém ¢ céc
dia, njla so dia thuc nghiém & moi nong d6 dem.
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3. Két qua nghién ciru va thao luin

3.1. Anh hwéng ciia nong dé methanol trong nudi cdy biéu hién pediocin tdi t6 hop tir
P. pastoris X33::ped

Methanol dong vai trd 1a ngudn carbon duy nhét, ddng thoi 1 chat cam tng cho su biéu
hién protein/peptide tai to hop & nAm men P. pastoris vé&i hé thong promoter AOX1, vi vay nong
d6 methanol duoc coi 14 mot trong nhitng yéu té anh huong quan trong dén hiéu qua san xut
protein tai t6 hop ¢ hé thong nay (Khatri & Hoffmann, 2006). Trudc khi danh gia tac dong cua
nong d6 methanol 1&n mirc do biéu hién protein muc tiéu, chang nim men tai t6 hop phai duoc
chizng minh ¢6 thé tang truong binh thuong trong cac ndng do methanol can khao sét. Trong nghién
ctru cua ching toi, nAm men P. pastoris tai to hop dugc nudi cay trong 96h & cac diéu kién moi
truong ¢6 ndng dd methanol cam wng khéc nhau. Két qua khao st tang treang caa nam men cho
thiy & cac nong do methanol 0.5%; 1%; 1.5%; 2%, dudng cong ting trudng ciia nam men khong
c6 su khac biét c6 ¥ nghia. Cu thé, trong khoang thoi gian tir 0 gio dén 48 gio, nAm men ting
truong manh, sau d6 ting truong cham hon & cac giai doan tir 48 gio dén 96 gio. Sy tang trudng
kha ddng déu nay cho thay P. pastoris X33::ped ting trudng 6n dinh trong diéu kién cac nong do
methanol da khao sat (Hinh 2A).

A
8
- F
g s
A H
o s
= —8—MeOH 0.5%
£ e -
= / ¥ == MeOH 1%
= 3
- )y MeOH 1.5%
Z 2
e V 4 —o—MeOH 2%
*
- 1 4
.
= 0
0 24 48 72 96
Thoi gian nudi cay (h)
B
- 8000
T = 7000
< E
E3S o0
< N
§. ~ 5000 / \ ==N\1eOH 0.5 %
= ‘g 4000 == MeOH 1%
T8 /-
=g 3000 / MeOH 1.5 %
22
a 2000 / * —0—MeOH 2%
1000 L
0 — p—— *
0 24 48 72 9%

Thoi gian nubi cay (h)

Hinh 2. Anh hudng ciia ndng 6 methanol trong nudi cay biéu hién pediocin tai td hop
(A) Pudng cong tiang truéng ciia nAm men P. pastoris trong méi trudng BSM véi cac nong do
methanol khac nhau (0.5; 1; 1.5; 2%)
(B) Pon vi hoat tinh khang L. monocytogenes ATCC 13932 ctia pediocin theo thdi gian nudi ciy
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Ngoai viéc sir dung methanol 1am nguén dinh dudng dap ng cho sy ting trudng, nAm men
con sir dung methanol nhu mot chat cam Gng dé biéu hién peptide pediocin dudi sy diéu hoa cua
promoter AOX1. Mic d6 biéu hién pediocin & cac nong d6 methanol khéc nhau theo thoi gian
ciing dugc ghi nhan thong qua don vi hoat tinh khang L. monocytogenes cua dich nudi cay (Hinh
2B). Két qua ghi nhan dugc ¢ Hinh 2B cho thiy don vi hoat tinh cia pediocin trong méi trudng
nudi cay nam men c6 cac nong do methanol khac nhau déu c6 xu hudng ting trong khoang thoi
gian tir Oh dén 72 gid, sau d6 bat dau giam. Pon vi hoat tinh cao nhat dat 5,333 AU/mL tai thoi
diém 72 gio & nong d6 methanol khao sat 1a 1%.

Danh gia sy twong quan gitta dudng cong ting trudng cua nam men va don vi hoat tinh cua
pediocin cho thay trudc thoi diém biéu hién 48h, hoat tinh pediocin khéng cao. Hay néi cach khac,
c6 thé noi lugng pediocin tiét ra moi truong khdng nhiéu, diéu nay dugc giai thich do trong khoang
thoi gian nay ndm men dang thich nghi v6i méi truong va tap trung ngudn methanol cho su ting
truong. Sau khi dat duoc su ting truong can thiét, nAm men bét dau biéu hién pediocin manh hon
trong khoang thoi gian tir 48 gio dén 72 gio. Sau 72 gio, dudng cong ting trudng cua NAM men
cho thdy mat s6 té bao c6 xu huéng on dinh cho dén thoi diém 96 gid. Trong giai doan nay, bén
canh nhitng té bao ndm men méi duoc sinh ra, mot s6 té bao nAm men da dén giai doan suy thoai
va chét di. Cac té bao nam men chét va giai phong protease ra moi trudng nudi cdy, protease nay
c6 thé phan huy cac protein peptide tai to hop muc tiéu trong qua trinh san xuat protein/peptide tai
t6 hop (Jahic, Gustavsson, Jansen, Martinelle, & Enfors, 2003; Zhang, Liu, & Wu, 2007). Diéu
nay goi ¥ nguyén nhan viéc suy giam hoat tinh khang khuan cua peptide pediocin nhu ghi nhan ¢
Hinh 2B. Vi cac két qua thu dugc, chling tdi bude dau dua ra két luan: nong do methanol 1% va
thoi gian 72 gio 1a cac thong sé duoc chon va p dung trong qué trinh biéu hién dé thu nhan duoc
pediocin c6 hoat tinh khang khuan.

3.2. Khdo sdt diéu kién tinh ché pediocin tdi t6 hop
3.2.1. Pdnh gid anh hwong Ciia méi trwong BSM dén hiéu qua tinh ché pediocin

Nhu d4 ndi trén, chiing toi da thanh cong trong viéc biéu hién pediocin c6 hoat tinh tir nam
men P. pastoris trén méi truong BSM. Pediocin téi to hop duoc thu nhan trong méi trudng BSM
sau khi nudi cidy nim men. Pay 1a méi trudong duoc ung dung nhiéu trong cac quy trinh 1én men
P. pastoris giup tang hi¢u qua thu nhan protein muc tiéu (Hellwig & ctg., 2001). Tuy nhién, BSM
12 méi trudng co ham lwong mudi khoang cao, pediocin dugc thu nhan tryuc tiép trong méi truong
sau nudi ciy nam men, do vay gia thiét dugc dat ra rang ham luong mubi trong méi trudng c6 kha
ning s& anh huong dén hiéu qua tinh ché do sy canh tranh bam véi cac phdi tir ion trén pha tinh.
Do vy, trong thi nghiém ndy, anh huéng ciia méi truong BSM dén hiéu qua tinh ché pediocin da
dugc kiém tra. Chang toi tién hanh tinh ché so khoi mau biéu hién véi cac toe do dong thé tich 1a
1 mL/phat, mau di pha lodng v&i dém can bang A vai cac ty Ié pha lodng lan luot 02, 03 va 04
lan. Téc do dong thé tich 1a 1 mL/pht va dung dich protein sau khi qua cot (dung dich F) da dugc
thu nhan dé kiém tra sy hién dién cua pediocin théng qua hoat tinh khang khuan cua peptide.

Chung t6i da ghi nhan hoat tinh khang khuan trong dich qua cot khi khéng pha lodng mau,
nguoc lai, khi pha loAng mau 02 - 04 lan, da khong ghi nhan hoat tinh khang khuan. Do vay, mau
da duoc pha lodng 02 lan trong dém A dé nghién ctru thu nhan pediocin. Sau d6, chung t6i da tién
hanh tinh ché véi diéu kién mau pha lodng 02 lan, toc doc dong cb dinh 1 mL/phit. Dung dich
protein sau khi qua cot (dung dich F) va dung dich rira cot (dung dich W) da duoc thu nhan dé
kiém tra sy hién dién cua pediocin thdng qua hoat tinh khang khuan cua peptide nay.
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Hinh 3. Tinh ché pediocin tir dich nudi cay trén méi trudng BSM
(A)  Két qua thi hoat tinh cac phan doan sau tinh ché thu nhan pediocin tir dich biéu hién
moi truong BSM trén chang chi thi L. monocytogenes. S: dich Ién men, F: dich qua cot,
W: dich ria ct, E: dich dung giai cot
(B) Két qua danh gia don vi hoat tinh phan doan dung giai trén chung chi thi L. monocytogenes.

2n: d6 pha lodng bac 02 caa dich nudi ciy nAm men. Amp: Ching duong, ampicillin nong do 50
ng/mL. Puong kinh cac 16 thach 14 0.8cm

Két qua (Hinh 3A) cho thay dich nudi cdy nAm men P. pastoris X33 chira pediocin tai t6
hop thé hién hoat tinh khang vi khuan L. monocytogenes ATCC 13932. Sau khi dich nay qua cot
Hitrap SP-FF 1mL (GE Healthcare), dung dich qua cot F khdng thé hién hoat tinh khang khuan.
Tuong tu nhu vay, dich rira cot W ciing khong cho hoat tinh khang khuan. Két qua nay cho thay
pediocin tai t6 hop da duoc bam trén cot tinh ché mot cach hiéu qua. Két qua nay ciing ching to
mai truong véi ham luong mudi khoang cao BSM, trong truong hop nay, khdng anh hudng dén
hiéu qua bam cot cia mau tinh ché. Bén canh d6, dich dung giai (E) pediocin tai t6 hop thé hién
hoat tinh khang khuan Listeria véi hoat tinh chung la 6,400 AU/mL (Hinh 3B).

3.2.2. Khado sét téc d¢ dong toi wu ¢ ¢t Hitrap SP-FF 1mL

Chung tdi tién hanh nap mau da pha lodng v6i dém can bang dé do dan dién < 20.2 mS/cm,
tuong Gng voi 1.2mg protein tong nong do 40 pg/mL véi céc tée do dong thé tich l1an luot 1a 1
mL/phat; 2 mL/phut; 3 mL/phiat va 4 mL/phat, thu cac phan doan qua cot (Flow through) va dung
giai véi téc do 1 mL/phat.

Két qua thtr hoat tinh khang khuan cho thay khi ting toc d6 dong ¢ giai doan nap mau dén
téc d6 4 mL/phdt thi xuat hién hoat tinh khang khuan & cac phan doan qua cot (Bang 1). Nhu vay,
& tdc do dong chay 4 mL/phat cac phan tir peptide muc tiéu chua du thoi gian twong tac voi cac
phan tu tich dién trén cot, cling nhu lyc chay manh dan dén mot s phan tir peptide bam tam thoi
trén cot vai luc tuong tac yéu dé bi rua trdi ra khoi cot.

Bang 1
Tom tat két qua tinh ché pediocin & bon toc d6 dong nap mau
Méau* V (mL) | P(ug/mL) |Pped (%) | Mpea (1) | Tpea (MQ) | GA (AU/mML) | SA (x10* AU/mg)
S 15 57.60+1.0 - - - 6,400 -
E1 3.5 5160+13 | 917 165.5 11.0 6,400 13.5
E. 3.5 53.60+16 | 827 155.1 10.3 6,400 144
Es 35 61.60+14 | 743 160.3 10.7 6,400 14.0
E4 3.5 59.60+09 | 78.2 163.1 10.9 800 1.7

*S la mau dich nudi cdy nim men trudc khi qua cot; E1, Ez, E3va E4tuong ng 1a mau pediocin dich dung ly duoc tinh
ché & cac diéu kién tdc d6 nap mau lan lwot 1; 2; 3 va 4 mL/phut



Nguyén Pham Anh Thu va cong su. HCMCOUJS-Ky thudt va Cong nghé, 19(1), 3-13 11

Két qua trinh bay trén Bang 1 cho thiy, 03 véan téc nap mau 1 mL/phut; 2 mL/phdt va 3
mL/phat déu cho hoat tinh phan doan dung giai cao bang nhau, don vi hoat tinh chung dat 6,400
AU/mL, don vi hoat tinh riéng 13 - 14 x 10* AU/mg. Trong d6 van tdc nap mau 1 ml/phut (155.9
cm/h) cho lugng protein thu nhan cao nhét 11.0mg tr 1L dung dich nuoi céy; d9 tinh sach cao nhét
91.7%. Két qua tinh ché nay kha quan hon so véi nghién ctru cia Moon, Pyun, va Kim (2006) khi
tinh ché pediocin tir t& bao chu 1a E. coli M15 (Moon & ctg., 2006); luong thu duoc tir 1L dung
dich 1a 0.06mg; don vi hoat tinh chung chi dat 3,000 AU/mL va d¢ tinh sach khong dugc céc tac
gia dé cap trong cong bd. Nam 2005, Beaulieu va cong su thu dugc 74mg pediocin trong 1L dich
nudi ciy (gip hon 6.5 1an nghién ctru nay) nhung pediocin thé hién ¢ nhiéu kich thudc khac nhau
khong dang 4.6kDa va pediocin khong thé hién hoat tinh khang khuan trén ching chi thi Listeria
monocytogenes (Beaulieu & ctg., 2005). Tir cac két qua nghién ciru, quy trinh tinh ché tir nAm men
P. pastoris X33::ped duogc thiét 1ap bao gdom (1) pha lodng 02 lan véi dém dé do dan dién
(Conductivity) ctia mau 1a < 20.2 mS/cm, (2) luong protein téng nap mau la 1.2mg, (3) toc do
dong rira 14 155.9 cm/h va (4) toc do dong dung ly 13 155.9 cm/h.

3.3. Thii nghigm béo quén tém bang pediocin tdi to hop

Sau khi tinh ché, peptide tai to hop duogc str dung trong thir nghiém bao quan tém. Chiing
t6i thuc hién nghiém thiic bao quan tém bang dung dich 60% dém B (dung dich dung giai pediocin
tai t6 hop) dé lam dbi ching. Sau 07 ngay thir nghiém, tién hanh kiém tra tong vi sinh vat hiéu khi
va thu nhan két qua nhu trinh bay trén Hinh 4.

Mat s6 vi sinh vat hiéu khi
(Log, CFU/g)
[@)

0 1 2 3 4 5 6 7
The'i gian bao quan (ngay)

- Déi ching am -w DPém B -+ Pediocin trong dém B

Hinh 4. Két qua dinh lwong tong s6 vi sinh vat hiéu khi trén tém duoc bao quan bang pediocin
sau 07 ngay bang phuong phap dém khuan lac. i chitng &m: khéng ngam tém trong dung dich
pediocin hay dung dich dém B. Bém B: tom dugc ngadm trong dung dich dém B
Pediocin trong dém B: tdm dugc ngdm trong dung dich pediocin. ns: khdng cd su khac biét c6 y nghia thong keé giira
16 tbm ngam trong dém B va 16 tdm ngam trong pediocin (p > 0.05) *: ¢6 su khac biét c6 y nghia thong ké gitra 16 tom

ngam trong dém B va 16 tdm ngam trong pediocin (p < 0.05)

Két qua thir nghiém bao quan cho thay: tdm bao quan & nhiét ¢ 4°C khéng ngam pediocin
c¢6 luong téng sb vi sinh vat hiéu khi cao hon so vi mau pediocin va mau dém ¢ tat ca thoi diém
khao sat, su khéc biét c6 ¥ nghia théng ké voi p value < 0.05 (two-way ANOVA). C6 thé thay
rang viéc xt ly tdm véi dém B ciing cho hiéu qua bao quan tdm. Hiéu qua nay cd thé do luong
muébi trong dém B cao (0.6M NaCl). Tuy nhién, véi su khéc biét co y nghia thdng ké giira nghiém
thie xu 1y tom bang pediocin va tom xir Iy bang dém B ciing khang dinh hiéu qua bao quan tom
cua pediocin tai té hop & 4°C tur ngay 03 dén ngay 07. Mat khac, thuc té ciing cho thiy cac san
phdm bacteriocin thwong mai déu phdi tron véi mudi nham ting hoat tinh bao quan (Nisin-
Nisaplin, chira 77.5% NaCl (Jones, Salin, & Williams, 2005)). Pay 1a két qua tién dé cho cac
nghién ciru sdu hon nham trién khai tng dung pediocin trong bao quan tdm va céc hai san khac.
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4. Két luan

Pediocin PA-1 la bacteriocin c6 nhiéu tiém nang ¢ng dung trong bao quan thuc pham. Dac
biét la thuc phém thuong hay bi nhiém boi L. monocytogenes nhu thit xong khai, xuc xich, nem
chua, trimng, sita. Vi vay, pediocin trg thanh cha dé nghién ctu thu hat nhiéu nha khoa hoc trén thé
gigi. Trong nghién ctru nay, ching toi da thanh cong trong viéc thu nhan pediocin téi to tir nAm
men P. pastoris X33::ped; d x4y dung va dé xuat dugc quy trinh tinh ché pediocin tir dich nudi
cdy nAm men v&i hiéu suat 11.0 mg/L; do tinh sach 91.7%. Pediocin tai t6 hop thu duoc c6 hiéu
qua bao quan tdm & 4°C trong 07 ngay. Céc két qua thuc nghiém nay cho thiy tiém ning san xuat
va ung dung pediocin téi té hop trong bao quan thuc pham.
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